ABSTRACT. Reductive intellectualists (e.g., Stanley & Williamson 2001; Stanley 2011a; Brogaard 2008; 2011) hold that knowledge-how is a kind of knowledge-that. For this thesis to hold water, it is obviously important that knowledge-how and knowledge-that have the same epistemic properties. In particular, knowledge-how ought to be compatible with epistemic luck to the same extent as knowledge-that. It is argued, contra reductive intellectualism, that knowledge-how is compatible with a species of epistemic luck which is not compatible with knowledge-that, and thus it is claimed that knowledge-how and knowledge-that come apart.
REDUCTIVE INTELLECTUALISM
Epistemologists have typically insisted, following Gilbert Ryle (1946; 1949) , on distinguishing between knowledge-how and knowledge-that. On Ryle's view, you count as knowing how to ride a bike, for example, so long as you possess the ability or disposition to do so successfully. Ryle's view is a paradigmatic form of what is called anti-intellectualism-viz., the position that one knows how to φ in virtue of possessing some relevant ability or disposition; anti-intellectualism is, strictly speaking, a position about what grounds one's knowledge-how. Likewise (and conversely), intellectualism insists that one counts a knowing how to φ in virtue of possessing-rather than some relevant abilitysome propositional attitude (e.g., knowledge) vis-à-vis φ-ing. 1 As John Bengson and Marc Moffett have observed, more fine-grained versions of intellectualism are available, and these map on to the very different answers intellectualists (vis-à-vis the grounds question) might offer to what they call the nature question-viz., "What is the nature of knowing how to φ (e.g., what is its analysis, definition or essence)?" (Bengson & Moffett 2011a, 163 ) Of course, a straightforward line the intellectualist can take here is to maintain that the nature of knowledge-how is essentially a relation between an agent and a proposition. Call an intellectualist who opts for this straightforward line a reductive intellectualist-on the reductive proposal, knowledge-how is not only grounded in, but just is, propositional knowledge.
It is in this reductive fashion that intellectualism is typically defended in the mainstream literature. But, given that the grounds and nature questions are independent, 2 there is the logical space for an intellectualist to maintain that, whilst one counts as knowing how to φ in virtue of possessing some propositional attitude vis-à-vis φ-ing, the essence of knowledge-how is best characterized as a relation between an agent and something other than a proposition (e.g., a way of φ-ing). Call such a view non-propositional intellectualism. This is precisely the kind of view Bengson and Moffett (2008; have carved out in a recent work; they term their view objectualist intellectualism. 3 While we have some reservations about Bengson and Moffett's non-propositional variety of intellectualism, our critical focus will be limited here to the comparatively more straightforward reductive intellectualism which has been prominently defended in the recent literature, particularly by Jason Stanley (2011a; . 4 One thing common to all versions of reductive intellectualism is a commitment to the claim that knowledge-how should have the same epistemic properties as knowledge-that. 5 As Stanley (2011a, 215)-the foremost proponent of the reductive view (hereafter, simply intellectualism)-observes, "[i]f knowing-how is a species of knowing that, the properties of knowing-that should be properties of knowing-how," and this includes purely epistemological properties, such as resilience to undermining epistemic luck. One ubiquitous epistemological property attributed to propositional knowledge is that, put simply, it is incompatible with the sort of epistemic luck at play in Gettierstyle cases. It is this incompatibility that explains why we can effectively challenge accounts of knowledge by showing that that we can generate Gettier-style cases on those accounts. If there aren't Gettier-style cases for knowledge-how, then knowledge-how lacks an epistemological property that knowledge-that has⎯viz., incompatibility with Gettier-style epistemic luck. It would thus follow, even by Stanley's own lights, that "knowing how is not a species of knowing that." (Stanley 2011a, 216) Unsurprisingly, then, Stanley thinks that there are Gettier-style cases for knowledge-how.
Consider the following example which he offers:
FLIGHT SIMULATOR: Bob wants to learn how to fly in a flight simulator. He is instructed by Henry. Unknown to Bob, Henry is a malicious imposter who has inserted a randomizing device in the simulator's controls and intends to give all kinds of incorrect advice. Fortunately, by sheer chance the randomizing device causes exactly the same results in the simulator as would have occurred without it, and by incompetence Henry gives exactly the same advice as a proper instructor would have done. Bob passes the course with flying colours. He has still not flown a real plane. Bob has a justified true belief about how to fly. But there is a good sense in which he does not know how to fly. (Stanley 2011a, 206) 6 The idea is that just as in a standard Gettier-style case that afflicts propositional knowledge we have here a scenario in which the subject is cognitively successful but where his cognitive success is down to epistemic luck rather than being appropriately related to his cognitive agency. That is, Bob makes all the right moves when in the simulator, and that's why he passes his test. In this sense he is cognitively successful. But given the epistemic luck in play in Bob coming to make all the right moves, Stanley's claim is that he does not qualify as knowing how to fly. We thus have, claims
Stanley, Gettier-style epistemic luck undermining knowledge-how in the just that way that Gettierstyle epistemic luck undermines knowledge-that. Those who don't already accept Stanley's intuition on the FLIGHT SIMULATOR case wouldn't be swayed by a similar plea here, as he seems well aware. Accordingly, Stanley (2011b) takes issue with Cath's case by appealing to an overgeneralization argument. He writes that "the problem with Cath's argument is that it is too general-if sound, it applies to many kinds of knowing-wh." Crucially, however, Stanley (2011b) has argued on independent linguistic grounds that knowledge-wh is propositional knowledge. Hence knowledge-wh should, like knowledge-how according to Stanley, be as susceptible to Gettier-style epistemic luck as propositional knowledge.
Thus, unless Cath is willing to argue against Stanley's independent grounds for advancing that knowledge-wh is propositional knowledge⎯or unless he is willing to argue that propositional knowledge is compatible with Gettier-style epistemic luck after all⎯it is a problem for Cath's own view that his basis for attributing knowledge-how in the LUCKY LIGHT BULB would generate a corresponding attribution of knowledge-wh in an analogous case involving knowledge-where.
In effect, Stanley is posing his adversaries a dilemma. The first horn of the dilemma is the rejection of the claim that knowledge-wh is propositional knowledge. One who grasps this horn of the dilemma must be willing to take on Stanley's linguistic arguments in favour of this claim, where this means also challenging (at least to some extent) the foundational work on the semantics of embedded questions that Stanley employs in claiming that one knows-wh only if one knows some proposition that is the answer to a contextually relevant question. 9 Of course, Stanley's opponent might wish to avoid what is entailed by the first horn, and so allow that knowledge-wh is propositional knowledge. But then the second horn of the dilemma arises, which itself splits into a further dilemma. The first horn of this dilemma is to deny that knowledge-how is present in the FLIGHT SIMULATOR and LUCKY LIGHT BULB cases; the second horn is to allow that propositional knowledge is compatible with Gettier-style epistemic luck.
Since it is a platitude in epistemology that propositional knowledge is incompatible with Gettier-style epistemic luck, taking the latter route does not seem that plausible. One can thus see why there is a good basis, independently of judgments about cases which Stanley appeals to, for his claim that knowledge-how is lacking in the FLIGHT SIMULATOR and LUCKY LIGHT BULB cases.
INTERVENING AND ENVIRONMENTAL EPISTEMIC LUCK
We will be arguing that there is a way of motivating a distinction between knowledge-that and knowledge-how which, while appealing to epistemic luck, does not succumb to the dilemma just posed. In particular, in what follows we will grant Stanley for the sake of argument that knowledgewh is propositional knowledge. 10 We will also grant, in keeping with mainstream contemporary epistemology, that knowledge is incompatible with Gettier-style epistemic luck. More specifically, we will be taking it as given that knowledge involves safe true belief, where this means that when one knows one couldn't have easily have been wrong. 11 This, after all, is just what is amiss in the Gettierstyle cases, in that due to the epistemic luck involved the agent's cognitive success could so very easily have been cognitive failure. We contend that even if one grants these two claims, one can still show, contra Stanley, that knowledge-how is more resilient to epistemic luck than knowledge-that, and thus motivate the claim that knowledge-how is not propositional knowledge. In particular, we will be offering a basis for thinking that knowledge-how is more resilient to Gettier-style luck than knowledge-that which does not generalise to knowledge-wh, and which is thus compatible with Stanley's independent defence of the thesis that knowledge-wh is propositional knowledge.
First we need to highlight a distinction drawn in recent thinking in epistemology between two different types of Gettier-style epistemic luck⎯intervening and environmental. The standard type of Gettier-style epistemic luck is of the former variety, and concerns epistemic luck which 'intervenes' between the agent's cognitive performance and her cognitive success. To take a familiar case, imagine an agent who, in good cognitive conditions and so forth, sees what looks to be a sheep in a field and so believes on this basis that there is a sheep in the field. But suppose further that what our hero is in fact looking at is not a sheep but rather just a sheep-shaped object, such as a big hairy dog, which is obscuring from view a genuine sheep hidden behind. 12 Here we have cognitive success, in that the agent truly believes that there is a sheep in the field, and we also have cognitive performance, in that the agent is skilfully forming her belief that there is a sheep in the field. But the intervening epistemic luck in play means that the cognitive success is disconnected from the cognitive performance that led to the agent forming this belief. The belief so formed is thus unsafe, in that the agent could so very easily have believed falsely in these conditions (e.g., if the sheep that is hidden from view had wandered into another field), and so doesn't count as knowledge.
This is not the only way in which a belief can be Gettierised, however⎯i.e., such that it fails to qualify as knowledge in virtue of being unsafe. For imagine now that what our agent is looking at is a genuine sheep, but that she could so very easily have been looking at a mere sheep-shaped object (i.e., which isn't a sheep). Suppose, for example, that there are quite a few sheep-shaped objects in the vicinity, any one of which would have led our agent into falsely believing that there is a sheep in the field. Here we have cognitive success again, in that the agent's belief is true (since she is in fact looking at the one genuine sheep). And we have cognitive performance too, just like last time.
Moreover, we have Gettier-style epistemic luck in play, in that the belief so formed is unsafe⎯forming the belief as she does, our agent could very easily have formed a false belief (e.g., if
she had been looking at one of the sheep-shaped objects instead of the genuine sheep). But unlike the case previously described, the epistemic luck does not concern a disconnect between cognitive performance and cognitive success, since our agent really is seeing what she takes herself to see.
Instead, the epistemic luck in play is purely environmental.
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This distinction is important because certain epistemic states which, like knowledge-that, are incompatible with the kind of intervening epistemic luck found in standard Gettier-style cases turn out to differ from knowledge-that in being compatible with environmental luck. For example, just this seems to be the case when it comes to the epistemic state of understanding why something is the case.
Consider the following example that has been offered in the literature, which concerns understanding why one's house burnt down. 14 First consider a Gettier-style case involving intervening epistemic luck. Suppose an individual, Campbell, comes home to discover that his house has burned down, and he wants to understand why. Accordingly, he asks a nearby fire officer who is on the scene. Unbeknownst to Campbell, however, the person he is speaking to is not a real fire officer but rather someone on their way to a fancy dress party. Nonetheless, the fake fire officer doesn't let on that he is a fake, and offers Campbell a completely made-up explanation of why his house burned down⎯viz., that the cause of the house burning down was faulty wiring. Let us stipulate that the explanation that Campbell is offered is, as it happens, entirely correct. Even so, Campbell surely cannot gain an understanding of why his house burned down from consulting a fake fire officer who is making up an answer to his question, even if that answer turns out to be true.
For that matter, he can't come to know that his house burned down because of faulty wiring in this way either, since his belief so formed is unsafe. This example thus demonstrates that Gettier-style cases can be constructed for understanding-why. In particular, such cases illustrate the point that understanding-why shares with knowledge-that the property of being incompatible with intervening epistemic luck.
But now consider a variation of the case that involves environmental epistemic luck.
Suppose again that Campbell is seeking to understand why his house burnt down and, again, asks an apparent fire officer who offers him the correct explanation. This time, however, let us stipulate that it is a genuine fire officer who Campbell speaks to. Imagine, however, that Campbell could have very easily asked someone who merely appeared to be a fire officer but who was fake, and who would have provided a false explanation (without revealing they are not in fact a fire officer).
Perhaps, for example, the one real fire officer who Campbell spoke to was surrounded by fake fire officers on their way to a fancy dress party.
Campbell's true belief in this case that the house burned down because of faulty wiring is subject to environmental epistemic luck, and hence does not qualify as knowledge. In particular,
given how he formed his belief he could very easily have formed a false belief, and so his belief so formed is unsafe. Interestingly, however, the presence of environmental epistemic luck in this example, while preventing Campbell from gaining knowledge-that, seems entirely compatible with Campbell gaining understanding-why. After all, not only has he discovered the correct explanation of why his house burned down, but he also gained this explanation from someone authoritative in this regard. That he could so very easily have been given the wrong explanation appears to be entirely compatible with Campbell gaining understanding-why in this case.
Indeed, imagine that Campbell subsequently comes to discover that there was environmental epistemic luck in play in his acquisition of the explanation of why his house burned down. That is, he comes to discover that while the person he spoke to was a genuine fire officer, he could have very easily have spoken to a fake fire officer who would have had no idea what caused the fire but who would have nonetheless offered him a completely made up explanation. Would Campbell now regard his past self as lacking an understanding of why his house burned down? Surely not. 15 And yet he surely would regard his past self as lacking knowledge that his house burned down because of faulty wiring.
Understanding-why thus comes apart from knowledge-that in that while both epistemic standings are incompatible with intervening epistemic luck, only the latter is incompatible with environmental epistemic luck. In order to see the relevance of this point for our concerns, consider the question of whether knowledge-why is present in these two cases.
We take it as uncontroversial that knowledge-why is lacking in the first case where intervening epistemic luck is involved. That is, Campbell surely cannot come to know why his house burned down by talking to a fake fire office who is concocting an explanation, even if that explanation turns out to be correct. 16 What is interesting, however, is that knowledge-why also seems to be incompatible with environmental epistemic luck too, unlike understanding-why. For consider again the case of environmental epistemic luck just presented. Given that Campbell gained his belief about what caused his house to burn down from someone who could very easily have been a fake fire officer who would have offered a concocted explanation, it is hard to see why we would regard
Campbell as possessing knowledge-why in this case. The crux of the matter is that knowledge-why, like knowledge-that, just doesn't seem to be the sort of epistemic standing that one can acquire in a lucky fashion. More specifically, to have genuine knowledge-why, your cognitive success ought to be safe, and yet this is precisely what is lacking in this case (in common with the case of intervening epistemic luck).
The significance of this point for our purposes should now be apparent. Recall that Stanley's masterstroke against those who claim that there are no Gettier-style cases for knowledge-how turned on an overgeneralisation strategy. That is, he argued that the basis for this claim overgeneralised in that it entailed that knowledge-wh was not subject to Gettier-style cases either, and yet Stanley took himself to have demonstrated, on independent grounds, that knowledge-wh is propositional knowledge (which is subject to Gettier-style cases). Thus Stanley's opponent is faced with the unpalatable choice of either arguing against his thesis that knowledge-wh is propositional knowledge, or else claiming that propositional knowledge is not subject to Gettier-style cases either.
It should be clear that there is a potential way of avoiding Stanley's overgeneralisation strategy. We noted above that while understanding-why comes apart from knowledge-that in virtue of being incompatible with environmental epistemic luck, this claim did not generalise to knowledge-why. But what if knowledge-how is like understanding-why on this score, such that it is compatible with environmental epistemic luck, but not in a way that implied that knowledge-wh was also compatible? We would then have the distinction between knowledge-how and knowledge-that which Stanley claims is unavailable, but we would not be at the mercy of his overgeneralisation strategy since this claim would be entirely compatible with his thesis that knowledge-wh is propositional knowledge. This is precisely the possibility that we shall now be exploring, and defending.
KNOWLEDGE-HOW AND ENVIRONMENTAL EPISTEMIC LUCK
Let's reconsider Cath's LUCKY LIGHT BULB case. So described, it is a case of intervening epistemic luck, and as such it elicits conflicting responses, as noted above. But imagine now a version of that case where it is specifically environmental epistemic luck that is involved. So rather than Charlie gaining his instructions on how to change a bulb from a fake guide, albeit by chance getting the correct information, suppose that the guide itself is entirely reliable and authoritative, but that Charlie could so very easily have opted for a fake guide instead. Imagine, say, that Charlie has a shelf-full of guides before him, all but one of which is fake, and that had he opted for one of the fake guides he would have ended up with incorrect information about how to change a bulb. Does
Charlie know how to change a light bulb in this case?
We take it that once the example is redescribed so that it is specifically environmental epistemic luck involved, then the judgment that Charlie knows how to change a light bulb becomes very strong. After all, he gains his correct information about how to do this task from an authoritative source, unlike in the case that Cath describes. Thus, the intuition that Charlie has knowledge-how in this case ought to be more compelling than it is in the LUCKY LIGHT BULB case.
Moreover, we can apply the 'past self' test here that we used above with understanding-why to reinforce this claim. Imagine that Charlie subsequently discovers that there was environmental epistemic luck in play in his acquisition of the information about how to change a bulb. Would he have any basis for thinking that his past self did not know how to change a bulb? Surely not. After all, in discovering that it is merely environmental epistemic luck in play he also thereby discovers that the source of this information was authoritative.
Interestingly, we suggest that we get a very different result if we run the 'past self' test on Cath's LUCKY LIGHT BULB case. For if Charlie subsequently found out that the source of his information about how to change a light bulb was completely fake, then we contend that he would not regard his past self as knowing how to change a light bulb, but as merely happening to stumble by luck onto the correct information. 17 This suggests, in line with Stanley's view, but contra Poston and Cath, that such cases are not instances of knowledge-how.
We think we can diagnose the conflicting intuitions at play regarding the LUCKY LIGHT BULB case. There are two features of knowledge-how that must be borne in mind when considering cases like this. The first is that there is more to knowledge-how than the mere ability to perform the target action. In the LUCKY LIGHT BULB case it is not in question that Charlie can change a light bulb, but that should not by itself settle the question of whether Charlie knows how to change a light bulb. In considering the LUCKY LIGHT BULB case we should thus specifically reflect on whether Charlie is merely able to change a light bulb, as opposed to knowing how to change a light bulb.
The second feature of knowledge-how that should be kept in mind when considering the LUCKY LIGHT BULB case is the point we have just noted, which is that knowledge-how is compatible with environmental epistemic luck. Once we realise that knowledge-how is compatible with environmental epistemic luck, then we should consider whether an initial inclination to ascribe knowledge-how in this case is being influenced by the fact that there is epistemic luck in play, albeit not the kind of epistemic luck which we have shown to be clearly compatible with knowledge-how.
We suggest that with these two points about knowledge-how made explicit, it is now much less clear that there is knowledge-how in the LUCKY LIGHT BULB case. Sure, Charlie can change a light bulb. But, more than this, does he know how to change a light bulb? That's not so clear.
Moreover, once we remember that knowledge-how is consistent with environmental epistemic luck, then this goes some distance towards explaining why we might initially think that the epistemic luck in play is compatible with knowledge-how, even while nonetheless contending that knowledge-how is lacking in this case.
Thus far, then, we regard the distinction between environmental and intervening epistemic luck as lending support to Stanley's proposal, in that this distinction can be used to buttress his claim that knowledge-how is susceptible to standard (i.e., intervening) Gettier-style epistemic luck in just the same way as knowledge-that. Where we depart from Stanley's view is in our claim that knowledge-how, unlike knowledge-that, is compatible with non-standard (i.e., environmental)
Gettier-style epistemic luck.
But what of Stanley's overgeneralisation strategy? Will our basis for claiming that knowledgehow is distinct from knowledge-that generate the result that knowledge-wh is distinct from knowledge-that too? We don't think so. In order to see this, it will be useful to examine the variation on the LUCKY LIGHT BULB case that Stanley offers which focuses on knowledge-where:
LUCKY LIGHT BULB II: Charlie wants to learn where to purchase light bulbs, but he knows almost nothing about stores in his city of Syracuse. To remedy this situation Charlie consults The Idiots Guide to Stores in Syracuse. Inside, he finds an accurate description of directions to a store at which one can buy light bulbs. Charlie grasps these directions perfectly. And so there is a place, call it 'p', such that Charlie now believes that p is a place he can buy light bulbs, namely, the place described in the book. However, unbeknownst to Charlie, he is extremely lucky to have read these instructions, for the disgruntled author of The Idiots Guide filled her book with misleading instructions. Under every entry she intentionally misdescribed the stores, and described a series of directions that would lead to parking lots and residential homes. However, at the printers, a computer error caused the text under the entry for "Purchasing Light Bulbs", in just one copy of the book, to be randomly replaced by new text. By incredible coincidence, this new text provided the clear and accurate set of instructions that Charlie would later consult. (Stanley 2011b, 179) So described, this scenario involves intervening epistemic luck, just like the original LUCKY LIGHT BULB case. As such, it isn't quite relevant for our purposes, since we are not claiming that knowledge-how is compatible with intervening epistemic luck. We thus need to adapt this case so that it involves environmental epistemic luck. This is easily done. All we need to do is tweak LUCKY LIGHT BULB II along the same lines that we tweaked Cath's LUCKY LIGHT BULB to make it a case of environmental epistemic luck. That is, we adapt the example so that Charlie is now finding out where to purchase light bulbs by reading a guide that is entirely accurate, but we stipulate that he could so very easily have picked up one of the many fake guides available to him. Stanley's overgeneralisation claim would thus be that insofar as we wish to maintain that knowledge-how is compatible with environmental epistemic luck, then we will be required to also maintain that knowledge-wh⎯in this case knowledge-where⎯is also compatible with environmental epistemic luck. That will force us to either do battle with Stanley's independently argued claim that knowledgewh is propositional knowledge, or else maintain that knowledge-that is also compatible with environmental epistemic luck.
Crucially, however, we maintain that it is far from obvious that knowledge-where is compatible with environmental epistemic luck, especially when compared with knowledge-how. In order to see this, try the 'past self' test on this case. If Charlie were to subsequently discover that environmental epistemic luck was involved in him gaining the right directions to the light bulb store, would he still regard his past self as knowing where to go? 18 We think this is not at all clear. 19 At the very least, it seems right to say that Charlie will be much less inclined to judge that his previous self had knowledge-where than before. In contrast, we noted above that there seems no temptation at all for Charlie to regard his past self as lacking knowledge-how in the corresponding case.
The upshot is that once we confine ourselves to the claim that knowledge-how is compatible only with environmental epistemic luck, then the prospects for Stanley's overgeneralisation strategy look far less promising.
CONCLUDING REMARKS
The recent resurgence of reductive intellectualist accounts of knowledge-how owe a great deal to the linguistic arguments that can be proposed in their favour. We've attempted to move the debate back to epistemology. 20 In particular, we've argued that knowledge-how differs in its epistemic properties from propositional knowledge. Because the reductive intellectualist, in insisting that knowledge-how just is propositional knowledge, is committed to the view that the epistemic properties of knowledge-how and propositional knowledge should not come apart, the argument we've offered effectively drives a wedge between knowledge-how and propositional knowledge. Moreover, this is a wedge that stands even if the reductive intellectualist is right on independent grounds that knowledgewh is a kind of propositional knowledge. 21 
